Introduction {#S0001}
============

Chronic obstructive pulmonary disease (COPD) is a common, preventable, and treatable disease characterized by persistent respiratory symptoms and airflow limitations.[@CIT0001] COPD may be diagnosed in patients with symptoms such as dyspnea, a chronic cough or sputum production, and/or a history of exposure to risk factors for the disease; a pulmonary function test can reveal the airway obstruction. Many treatment strategies are available to COPD patients and have proven effective in the management of symptoms and can also improve a patient's quality of life. Drugs such as long-acting bronchodilators and/or inhaled corticosteroids are the mainstay of current pharmacotherapy.[@CIT0002],[@CIT0003] Non-pharmacologic treatment modalities such as smoking cessation strategies, pulmonary rehabilitation, and physical activity are all vital to patient care in COPD.[@CIT0001] One of the greatest challenges in health care is educating and enabling patients to understand and implement these various interventions.[@CIT0004] This has been driven in part by patients wishing to be better informed about their condition and in part by the recognition by health professionals that self-management is important to patients.[@CIT0005] It is crucial for patients with COPD to understand the nature of the disease, risk factors for its progression, and the role that they and their health-care workers must play in order to achieve optimal management and health outcomes.

However, disease-specific knowledge is inadequate in about half of all COPD patients.[@CIT0006] One study found that both COPD patients and their family members lacked comprehensive knowledge of COPD.[@CIT0007] In particular, there has not been much research on which patients have low levels of disease-specific knowledge and need for education. Here, we measured the level of disease-specific knowledge using the Bristol COPD Knowledge Questionnaire (BCKQ) and defined factors associated with poor disease knowledge in COPD patients.

Materials and Methods {#S0002}
=====================

Subjects and Study Design {#S0002-S2001}
-------------------------

A cross-sectional study was conducted between March 2010 and November 2010. Data analyzed in this study were derived from a baseline survey of symptom management intervention study of COPD patients. A total of 245 COPD patients were enrolled from five respiratory outpatient clinics, which were three university affiliated hospitals and two general hospitals in South Korea. Trained research assistants collected the data. COPD was diagnosed based on medical history, current symptoms, and pulmonary function tests (PFTs) that revealed a post-bronchodilator forced expiratory volume in 1 s (FEV~1~) to forced vital capacity (FVC) ratio (FEV~1~/FVC) \<0.7 in all patients.[@CIT0001] Patients with any illness other than COPD likely to cause death within 6 months, or who were unable to undergo the PFT and 6-minute walk test (6MWT), were excluded; such patients had experienced myocardial infarction within the preceding 4 months, or showed unstable angina or congestive heart failure (New York Heart Association class III or IV). Patients considered clinically unstable were also excluded; these patients were characterized by significant changes in medications (including systemic corticosteroids and antibiotics), disease exacerbation, or hospital admission within the last 6 weeks. Approval of Institutional Review Boards (IRB) was obtained from Pusan National University Hospital (IRB No. 0740--326), Pusan National University Yangsan Hospital (IRB No. 2010019), and Ulsan University Hospital (IRB No. 10--66) before data collection. Two hospitals did not have official internal ethics committees and managerial committees in the hospitals reviewed the ethical aspects of the study and approved. Since the same study procedures were applied, those two hospitals accepted the IRB approval from other university hospitals. This study was conducted in accordance with the Declaration of Helsinki. Written informed consent was obtained from all patients.

Clinical and Physiological Measurements {#S0002-S2002}
---------------------------------------

Baseline characteristics including age, smoking status (nonsmoker, ex-smoker, or current smoker), cumulative smoking history (pack-years), alcohol consumption status, educational level, total family income, marital, and employment status, and comorbidities were investigated using self-report questionnaires. Patient weight and height were measured prior to the PFT; the body mass index (BMI) was calculated as the weight in kilograms divided by the height squared (m^2^). The BCKQ, Satisfaction with Life Scale (SWLS), Personal Resource Questionnaire (PRQ), St. George's Respiratory Questionnaire (SGRQ), 36-item Short-Form Health Survey (SF-36), and the Hospital Anxiety and Depression Scale (HADS) were utilized to assess disease-specific knowledge, life satisfaction, social support, HRQL, anxiety, and depression, respectively. Dyspnea severity was assessed using the modified Medical Research Council (mMRC) scale, and the 6MWT (total distance walked during 6 min) was performed. Furthermore, the Global Initiative for Chronic Obstructive Lung Disease (GOLD) spirometric assessment for classification of disease severity was applied (Stage I \[mild\], FEV~1~ ≥ 80% predicted; Stage II \[moderate\], 50 ≤ FEV~1~ \< 80% predicted; Stage III \[severe\], 30 ≤ FEV~1~ \< 50% predicted; Stage IV \[very severe\], FEV~1~ \< 30% predicted).[@CIT0001]

Disease-Specific Knowledge {#S0002-S2003}
--------------------------

Disease-specific knowledge was measured using the BCKQ, which is a self-administered instrument, composed of 13 domains; each domain includes five statements with response options of "true", "false" and "don't know".[@CIT0005] The domains are as follows: 1) epidemiology, 2) etiology, 3) symptoms, 4) breathlessness, 5) phlegm production, 6) infection, 7) exercise, 8) smoking, 9) vaccination, 10) inhaled bronchodilators, 11) antibiotics, 12) oral steroids, and 13) inhaled steroids. Correct responses are scored "1"; all other answers are scored zero. The total score ranges from 0 to 65; higher scores indicate greater knowledge of COPD.

Life Satisfaction {#S0002-S2004}
-----------------

The Satisfaction With Life Scale (SWLS) is an internationally recognized self-report questionnaire that yields an overall measure of satisfaction.[@CIT0008] The SWLS includes the following five questions on life satisfaction (including non-affective subjective well-being) measured using seven-point Likert scales: 1) In most ways my life is close to my ideal; 2) The conditions of my life are excellent; 3) I am satisfied with my life; 4) So far I have gotten the important things I want in life; and, 5) If I could live my life over, I would change almost nothing. High SWLS scores represent high life satisfaction. Scores range from 5 to 35. A score of 20 represents the midpoint between dissatisfaction and satisfaction.

Social Support {#S0002-S2005}
--------------

Social support was measured using the Personal Resource Questionnaire (PRQ), which is a self-administered instrument composed of 15 items. The PRQ measures perceived social support.[@CIT0009] The PRQ-2000 is the latest version of the instrument and was used herein. Each item has seven possible responses ranging from 1 ("strongly disagree") to 7 ("strongly agree"). Higher scores indicate higher levels of perceived situational social support.

Health-Related Quality of Life {#S0002-S2006}
------------------------------

Disease-specific HRQL was assessed using the St. George's Respiratory Questionnaire (SGRQ), which is a standard instrument for measuring health impairment in patients with airway diseases.[@CIT0010] The SGRQ contains 50 items divided into three domains: Symptoms, Activity, and Impact. A score is calculated for each domain and a total score is also calculated. Lower scores indicate higher HRQL.

For a generic HRQL score, the 36-item Short-Form health survey (SF-36) was used.[@CIT0011] The SF-36 comprises 36 items divided into eight domains: Physical Functioning (PF), Role-Physical (RP), Bodily Pain (BP), General Health (GH), Vitality (VT), Social Functioning (SF), Role-Emotional (RE), and Mental Health (MH). These domains create a profile of the subject. Two summary scores can also be aggregated, the Physical Component Summary (PCS) and the Mental Component Summary (MCS). Scores range from 0 to 100, with higher scores representing higher HRQL.

Anxiety and Depression {#S0002-S2007}
----------------------

Anxiety and depression symptoms were evaluated using the Hospital Anxiety and Depression Scale (HADS).[@CIT0012] This instrument includes an anxiety subscale (HADS-A) and a depression subscale (HADS-D), both of which include seven items. Total scores range from 0 to 21. A score of 0 to 7 on either subscale is considered within the normal range, while scores ≥8 indicate the presence of an anxiety or depressive disorder.[@CIT0013]

Statistical Analysis {#S0002-S2008}
--------------------

Continuous data are expressed as means ± standard deviation (SD) and categorical data as numbers with percentages. Univariate linear regression was used to analyze the relationships between level of COPD knowledge and other variables. Multivariate linear regression was performed to identify factors independently associated with COPD knowledge. Statistical analysis was performed using MedCalc Statistical Software version 19.1.3 (MedCalc Software bv, Ostend, Belgium; [<https://www.medcalc.org>]{.ul}; 2019). The level of significance was set at P \< 0.05.

Results {#S0003}
=======

A total of 245 patients were included in this study, of whom 226 (92.2%) were male; the mean age was 66.9 years and the mean BMI was 22.3 kg/m^2^ ([Table 1](#T0001){ref-type="table"}). The mean cumulative smoking history was 38.2 pack-years and 31.4% of the participants drank alcohol. Twenty-six patients had received extensive education (≥13 years) (10.6%) and 39 (15.9%) had high monthly incomes (\> 3000 US\$). A total of 127 patients had dyspnea of mMRC grade ≥ 2 (51.8%). The mean FEV~1~% predicted was 60.6%. The most common comorbidities were hypertension (22.0%) and diabetes (8.2%).Table 1Baseline Characteristics of the Patients with COPD (n = 245)CharacteristicValueSex (Male), n (%)226 (92.2)Age (years)66.9±8.2BMI (kg/m^2^)22.3±3.3Smoking (pack years)38.2±27.8 Nonsmoker, n (%)22 (9.0) Ex-smoker, n (%)171 (69.8) Current smoker, n (%)52 (21.2)Alcohol drinking, n (%)77 (31.4)Education level, n (%) Basic (≤6 years)83 (33.9) Secondary (7--12 years)136 (55.5) Higher (≥13 years)26 (10.6)Monthly income (US\$), n (%) Very low (\<1000)145 (59.2) Low (1000 to \<2000)43 (17.6) Middle (2000 to\<3000)18 (7.3) High (\>3000)39 (15.9)Marital status, n (%) Currently married206 (84.1) Single, divorced, widowed39 (15.9)Employment status, n (%) Paid work59 (24.1) None186 (75.9)Dyspnea (mMRC scale), n (%) Grade 0--1120 (49.0) Grade ≥ 2125 (51.0)Post-bronchodilator lung function FEV~1~, L1.6±0.6 FEV~1~, predicted %60.6±22.8 FEV1/FVC ratio55.1±14.0GOLD severity stage, n (%) Stage I, mild53 (21.6) Stage II, moderate107 (43.7) Stage III, severe72(29.4) Stage IV, very severe13 (5.3)6MWD (m)345.9±84.2Comorbidities, n (%) Hypertension54 (22.0) Diabetes20 (8.2) Ischemic heart disease3 (1.2) Arthritis9 (3.7) Osteoporosis8 (3.3) Depression2 (0.8)SWLS19.9±7.0PRQ70.5±15.5SGRQ total36.0±19.4SF-36 PCS48.1±8.9SF-36 MCS50.6±8.3HADS-A3.8±4.0Prevalence of anxiety symptom^a^, n (%)38 (15.5)HADS-D6.4±4.1Prevalence of depressive symptom^a^, n (%)92 (37.6)[^1][^2]

[Table 2](#T0002){ref-type="table"} shows the overall BCKQ score and the individual scores for all 13 topics. The mean total BCKQ score was 28.1 (SD, 7.4; range: 5--46). The highest scores were seen for "Symptoms" (3.1, SD 1.1) and "Exercise" (3.1, SD 1.1), and the lowest for "Oral steroids" (0.7, SD 1.0) and "Inhaled steroids" (0.6, SD 0.9). [Table 3](#T0003){ref-type="table"} shows the percentage of patients who answered each item correctly, which was lowest for "Oral steroids" (14.0%) and "Inhaled steroids" (11.9%), and highest for "Exercise" (61.5%).Table 2Disease Knowledge Scores According to the BCKQTopicMeanSDRange (Min--Max)Epidemiology1.71.10.0--5.0Etiology2.91.21.0--5.0Symptoms3.11.10.0--5.0Breathlessness2.31.00.0--5.0Phlegm2.21.30.0--5.0Infections2.21.20.0--5.0Exercise3.11.10.0--5.0Smoking2.81.00.0--5.0Vaccination2.00.90.0--5.0Inhaled bronchodilators1.451.20.0--5.0Antibiotics2.41.40.0--5.0Oral steroids0.71.00.0--5.0Inhaled steroids0.60.90.0--4.0Total score28.17.45.0--46.0[^3] Table 3Percentage of Patients Giving a Correct Response for All 65 Items Indexed by 13 Topics and Their Five Stems (a, b, c, d, e)QTopicabcdeTotal (%)1Epidemiology19.2\
F43.7\
T60.0\
T7.8\
F42.4\
T34.62Etiology63.7\
T78.8\
T62.0\
T46.5\
F40.4\
F58.23Symptoms49.4\
F63.3\
T22.0\
T45.3\
F53.5\
F46.74Breathlessness27.3\
F55.1\
T11.0\
F71.0\
T63.3\
T45.55Phlegm71.4\
T51.8\
T51.8\
T12.7\
F29.8\
T43.56Infections38.4\
F65.7\
T59.6\
T38.4\
F20.4\
F44.57Exercise79.6\
T69.8\
F73.9\
T79.2\
T5.3\
F61.58Smoking78.0\
T75.5\
T75.5\
F16.3\
F30.2\
F55.19Vaccination82.0\
T12.2\
F69.8\
F22.0\
F10.6\
T39.310Inhaled bronchodilators25.3\
F29.8\
T25.3\
F49.0\
T16.7\
T29.211Antibiotics28.6\
F62.9\
T49.8\
F32.2\
F64.5\
T47.612Oral steroids15.1\
F15.1\
F17.6\
T14.7\
T7.8\
T14.013Inhaled steroids19.6\
F6.1\
F18.8\
T11.0\
F4.1\
F11.9

[Table 4](#T0004){ref-type="table"} shows the results of univariate analysis of variables associated with the total BCKQ score. Higher level of education (≥13 years) was associated with the total BCKQ score (r = 0.17, *p* = 0.01), while basic or secondary education was not. Low income (r = 0.13, *p* = 0.037), the post-bronchodilator FEV~1,~ % predicted (r = −0.24, *p* \< 0.001), post-bronchodilator FEV~1~/FVC ratio (r = −0.13, *p* = 0.044), and SWLS (r = 0.15, *p* = 0.02), PRQ (r = 0.16, *p* = 0.012), SF-36 MCS (r = 0.13, *p* = 0.045), HADS-A (r = −0.17, *p* = 0.006), and HADS-D (r = −0.28, *p* \< 0.001) scores were also correlated with the total BCKQ score. The total BCKQ score increased progressively as the GOLD stage was increased (as the post-bronchodilator FEV~1,~ % predicted decreased) ([Figure 1](#F0001){ref-type="fig"}).Table 4Correlation Between the Total BCKQ Score and VariablesVariablesCoefficientPartial rp valueAge0.060.060.385BMI0.110.050.459Smoking history (pack-years)0.050.471Current drinking, yes0.100.010.930Education Basic (≤6 years)\-\-- Secondary (7--12 years)2.130.120.054 Higher (≥13 years)4.620.170.010Income Very low (\<1000)------ Low (1000 to \<2000)2.890.130.037 Middle (2000 to \<3000)−1.02−0.030.607 High (\>3000)1.730.080.229Marital status Currently married------ Single, divorced, widowed−0.53−0.020.707Employment status Paid work------ None0.040.010.974mMRC Grade 0--1------ Grade ≥ 20.160.010.8766MWD−0.01−0.070.263Post-bronchodilator FEV~1,~ % predicted−0.08−0.24\< 0.001Post-bronchodilator FEV~1~/FVC−0.07−0.130.044History of hypertension−0.37−0.020.767History of diabetes1.010.030.589SWLS0.170.150.020PRQ0.080.160.012SGRQ total0.040.090.170SF-36 MCS0.120.130.045SF-36 PCS0.040.040.525HADS-A−0.35−0.170.006HADS-D−0.53−0.28\< 0.001[^4] Figure 1The total BCKQ score according to the disease severity (GOLD stage).

[Table 5](#T0005){ref-type="table"} shows the results of multivariate analysis of factors associated with the total BCKQ score. Higher level of education, low income, the post-bronchodilator FEV~1,~ % predicted, the post-bronchodilator FEV~1~/FVC ratio, and the SWLS, PRQ, SF-36 MCS, HADS-A, and HADS-D scores, all of which were statistically significant in univariate analysis, were entered into the multivariate regression model. Both the post-bronchodilator FEV~1,~ % predicted (r = −0.25, p \< 0.001) and the HADS-D score (r = −0.29, p \< 0.001) were significantly associated with the total BCKQ score.Table 5Multivariate Analysis of the Factors Associated with the Total BCKQ ScoreVariablesAdjusted CoefficientPartial r*P* valuePost-bronchodilator FEV~1,~ % predicted−0.08−0.25\<0.001HADS-D−0.53−0.29\<0.001No. of observations 245, R^2^-adjusted 0.1280[^5]

Discussion {#S0004}
==========

We found that the total BCKQ score, which indicates the level of disease-specific knowledge, was about 28.0 points in our cohort South Korean COPD patients. This result is higher than that of a previous study reported in South Korea.[@CIT0014] Compared to the patients in both studies, the average age, gender ratio, and the percentage of college education were similar. However, there were some differences in pulmonary function test; the average FEV~1~ value was higher in our study (60.6 vs 52.2).

In our study, the lowest scores were seen for "Oral steroids" and "Inhaled steroids". In particular, only 4--6% of patients were aware that "Steroid inhalers can be used for rapid relief of breathlessness" and "Inhaled steroids improve lung function in COPD patients". Familiarity with inhaled bronchodilator was also low among our participants. Inappropriate knowledge of medications can have a negative effect on drug adherence and efficacy. Previous study reported that poor adherence of COPD patients to inhaled steroids and inhaled bronchodilator (tiotropium) was associated with an increased risk of mortality.[@CIT0015] Another study also reported that adherence with the inhaled medication increases symptoms, acute exacerbations, and hospitalizations.[@CIT0016] No studies have yet shown that low level of disease-specific knowledge affect directly poor outcomes such as acute exacerbations or mortality in patients with COPD. However, it is believed that the appropriate knowledge of the medications can affect drug adherence and efficacy, as a result, have a good effect on patients' outcomes. Therefore, it is necessary to identify what areas of knowledge are low and to intensively improve those areas when developing patient education programs.

We found that neither educational nor income levels were independently associated with disease-specific patient knowledge. On the other hand, it was found that lung function and depressive symptoms are independent factors in this study. Patients with better lung function (ie, higher FEV~1~ levels) showed inadequate knowledge of COPD. The FEV~1~ is used to clarify the severity of the airflow limitation. It is an important parameter in the prediction of clinical outcomes such as mortality and hospitalization.[@CIT0001] However, the correlation between FEV~1~, symptoms, and impairment of a patient's health status is known to be weak.[@CIT0017] For this reason, patient symptoms and health status are commonly used for clinical assessment of COPD.[@CIT0018] However, a previous study reported that patients with COPD who have low FEV~1~ use more COPD medications and incur higher COPD-related health-care costs than those with high FEV~1~. This study results confirm that lung function (FEV~1~) may be a useful way for providers to identify and monitor respiratory impairment in COPD patients.[@CIT0019] The results of our study show that patients at mild disease tend to have a low disease-knowledge. This is probably because these patients do not often use the health-care resources due to the low level of symptoms and impairment on daily activities. However, even mild COPD patients reported significant deterioration of HRQL and experienced exacerbations.[@CIT0020] Education at this stage of the disease may have a great impact on prevention of disease progression and exacerbations.

Depression was associated with knowledge of COPD among our patients. The risk of depression is higher in COPD patients than the general population, even after adjusting for disease severity.[@CIT0021],[@CIT0022] However, only 30--50% of COPD patients with depressive symptoms were adequately treated according to previous studies.[@CIT0023] We found that 37.6% of patients had depressive symptoms; however, only 0.8% had been diagnosed with depression. Patients who are depressed may be more likely to feel unsupported by clinic staff and be poorly adherent to treatment.[@CIT0024] These may affect their health-care utilization and the low level of disease knowledge. Although the direction of causality cannot be inferred from the results of this study, it is reasonable to suggest that COPD patients must be screened for depression, and patients who are depressed must be educated regarding the issues associated with the disease. Additionally, it is necessary to increase levels of clinic support, including efforts to adhere to pharmacotherapy.

The strength of this study lays in its analysis of disease-specific knowledge using a validated instrument in relatively large number of Asian patients with COPD. In addition, this study suggests a solution to improve the disease-specific knowledge through analysis of factors that may affect low level of knowledge. However, this study had several limitations. First, the COPD patients were recruited from a small geographical area and were mostly male. Although this may result from the gender ratio characteristic of COPD in South Korea,[@CIT0025] our findings should be generalized with caution. Second, the study used a cross-sectional design, such that we could not address causality. Third, the overall explanatory value of multivariable regression model was weak. Therefore, the results may not strongly explain the disease knowledge in patients with COPD. However, since no studies have been conducted to analyze factors associated with low level of disease-specific knowledge through multivariate analysis in patients with COPD, the results are considered meaningful and suggest that further research will be needed to increase knowledge in this area.

Conclusion {#S0005}
==========

Our Korean patients with COPD lacked disease-specific knowledge on oral and inhaled steroid treatments. In particular, patients with higher-level lung function and/or depressive symptoms exhibited poorer disease-specific knowledge; such patients may require targeted educational programs.
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[^1]: **Notes:** Data are presented as mean±SD or n (%), unless otherwise indicated. ^a^ HADS-A or HADS-D score ≥8.

[^2]: **Abbreviations:** BMI, body mass index; mMRC, modified Medical Research Council; FEV~1~, forced expiratory volume in first second; FVC, forced vital capacity; 6MWD, 6-minute walk distance; SWLS, Satisfaction With Life Scale; PRQ, Personal Resource Questionnaire; SGRQ, St. George's Respiratory Questionnaire; SF-36, Short Form 36 Health Survey Questionnaire; HADS-A, Hospital Anxiety and Depression ﻿Scale-Anxiety; HADS-D, Hospital Anxiety and Depression ﻿Scale-Depression.

[^3]: **Abbreviation:** BCKQ, Bristol COPD Knowledge Questionnaire.

[^4]: **Abbreviations:** BCKQ, Bristol COPD Knowledge Questionnaire; CI, confidence interval; BMI, body mass index; mMRC, modified Medical Research Council; 6MWD, 6-minute walk distance; FEV~1~, forced expiratory volume in first second; FVC, forced vital capacity; SWLS, Satisfaction With Life Scale; PRQ, Personal Resource Questionnaire; SGRQ, St. George's Respiratory Questionnaire; SF-36, Short Form 36 Health Survey Questionnaire; PCS, physical component summary; MCS, mental component summary; HADS-A, Hospital Anxiety and Depression ﻿Scale-Anxiety; HADS-D, Hospital Anxiety and Depression ﻿Scale-Depression.

[^5]: **Abbreviations:** BCKQ, Bristol COPD Knowledge Questionnaire; FEV~1~, forced expiratory volume in first second; HADS-D, Hospital Anxiety and Depression ﻿Scale-Depression.
